When considering the introduction of new measurement systems -whether prompted by the need to improve efficiency, save energy, conform with legislation, or improve quality -it is all too easy to concentrate on the technicalities and to overlook other factors.
These other factors can be generalised as the need to 'Manage the measurements '. The consequences of not doing so can range from the inconvenient, through the inefficient and uneconomic, to coming close to threatening the very existence of the enterprise. If this sounds exaggerated, consider the current position of British Nuclear Fuels. To a large extent, this results from a failure to manage a measurement process -a fact fully acknowledged in the report by the then Chief Executive. This full and frank report should be taken as an object lesson by all concerned with measurements, validation and quality assurance in processing industries. Considerable personal experience in these industries indicates that the problems encountered are by no means unique to BNFL.
A similar instance of the mismanagement of measurement is recorded in HSE Chemicals Information Sheet 6, which refers to an explosion and fire at Milford Haven in 1994. Although this document is addressed primarily to the chemical industry, the conclusions reached are universal. There is an overall need to plan ahead and think laterally, perhaps using these headings to form a framework.
Understandable: Even if the technology is new to you or esoteric, the reason for and basic principles of the measurement must be communicated to and understood by all concerned. Even more important is the need to communicate the potential consequences of mis-measurement and/or misrep0l1ing of measurement. The preparation and delivery of this information itself forms a good test of management comprehension, both of the task and the workforce.
Necessary Robust: This has a number of facets. Is the measurement technique proposed robust and based on established technology, or is there an element of risk (inevitable sooner or later)? Is the 'laboratory' concept fit for the real world of exposure to the elements, variable supplies and environment, costly maintenance and downtime, variable (in ability, aptitude and motivation) operatives? Do you really understand the process on which the measurement is to be installed? Is the equipment safe under operational conditions? Economic or profitable: In some instances this may reduce to consideration of the costs ofconformance to legislation or requirements of regulators or third parties, i.e. what has to be done to stay in business. Even then 'lifetime' rather than 'installed' costing must be considered. For example, the cost and sheer availability of suitable support and maintenance staff effectively prevented the full automation of a number of process plants in the past.
Appropriate: This should be self-evident, but experience shows that this is often not so. Is the property measured of value in itself, or only as a factor? Is the end-user or customer (internal or external) interested in this property, or only in the effect it may have on the overall product? For example, a colour match may be more important than an absolute measurement.
Demonstrable: Suspect data due to suspect accuracy, repeatability, calibration, interference, etc, is not only worthless -it is costly and can be positively dangerous to life and limb, assets, economics and 'reputations. Where third parties are involved (which is increasingly often), the need to be able to validate and to demonstrate this validation is paramount. This consideration may influence the initial choice of system, e.g. a weighing system may be much easier to validate than a flowmeter.
When considering these factors it is strongly recommended that a standardised procedure is developed, perhaps analogous to (or based on) the HAZOP (Hazard and Operability) studies used in the chemical industry. In these a defined set of 'what ifs' is considered in a predefined way for each process element or unit in turn. Typical checks are: too much (flow or pressure); too little (level, etc); wrong way (rotation); and so on.
Once a procedure has been established, it can be followed quickly for a simple application, or over a longer period for a more complex one. Either way there will be an interchange of ideas and confidence that nothing has been overlooked -meaning, of course, that the procedures themselves must be kept under constant review. The outcome of such reviews must be recorded accurately and be freely available. The HSE information sheet referred to earlier -although entitled "Better alarm handling" -also contains useful suggestions and references applicable to more general management of measurements.
Experience shows that such analyses are valuable not only in their own right, but in providing more rigorous understanding of the process or product and a better sense of communication between all those involved. The procedures take time and can be costly, but very little worth having comes free.
It is possible and sometimes desirable to out-source parts of the formulation of procedures or perhaps even the measurement regimes, but legal obligations of occupiers and operators need to be carefully considered. If those concerned with operation have been closely involved with the formulation of the procedures -as they undoubtedly should be -then there will be a sense of ownership perhaps difficult to create for a bought-in product. Security, confidentiality and possible intellectual property factors must be taken into account, not forgetting the implications of and to employment legislation.
All this leads to a single conclusionmeasurements have to be managed.
